Assaying Human Myogenic Progenitor Cell Activity by Reconstitution of Muscle Fibers and Satellite Cells in Immunodeficient Mice.
Comparing the functional myogenic potential of various human cell populations is an important step in the preclinical evaluation of cell transplantation as a means to treat human muscle disease and degeneration. Culture systems allow one to gage the potential of cell populations to proliferate and undergo myogenic differentiation under specific conditions. An in vivo assay evaluates the ability of cells to differentiate and generate muscle fibers within a natural environment, and importantly, evaluates the potential of donor cells to reconstitute the satellite cell niche. In this chapter, we describe a technique for isolating mononuclear cells from human muscle samples, and a method of xenotransplantation for assessing functional myogenic potential in vivo. Briefly, cell populations are injected into the pre-irradiated and regenerating muscle of immunodeficient mice. The injected muscle is frozen at specific time points after injection and cryosections analyzed by immunostaining. The number of human dystrophin-expressing fibers and the number of Pax7(+) human lamin A/C(+) nuclei are determined, which provides a quantitative method of comparing the in vivo functional potential of cell populations.